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v PREFACE

The obJjective of tﬁis brief survey of the coastline is pri-
narily to idéntify areas of pronounced érosion or déposition, and
to collate information on its surficial geology. The report is
based on previous work conducted by government and university
researchers; UBSGS map publications and éﬁrrént revisions, unpub—,
lished data and spot checks in the field. |
Thé attempt is made to put the coastal géologylinto ﬁérspective
by a general treatment of'largé scalé featurés, and coastal processes,
followed by & more detailéd discussion of Eértain small scalé shore-
line féatures.
The study is limitéd in détail by the time and facilities
allotted for it, the size of the study ares and the detail of previous
'treatméhts. o | |
Sévéral people weré helpful in locating sourcés of information
and through discussiéns of Connécticut géology. My spécial thanks go
e Mr, Jared Wibbérly, Dr..Jéllé DéBoér, Dr; Joé Webb Peoples and

Mr, Sidney Quarrier.
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" INTRODUCYTION

General Geology

The present coastal configuration of Connecticut is the pro-
duct of geologically recent marine intersection and modification
of older structures and Qdeposits., Three well accepﬁed conceptls
are fundamental to its geology: &) a pre—cretaceous erocded
bedrock surface determines most large scale and mény small scale
aspects of the coast including its.general E-W trend and its
drainage pattern; b} the overall origin and distribution of sedi-
ments is largely the resulf of & period of glaciation which
Yended" sbout 10,000 years ago; and ¢) subseguent to the glacia-

tion, sea level has been rising.

Bedrock

The bedrock surface of the Connecticut coast, the so called
Fall Zone surface (9 ) has a genersl E-W strike and dips south at
gbout 50 ft./mile (/0, //). Bedrock valieys were carved into the
Fell Zone surface priocr to the Pleistocene glaciation, which
started a couple of millidn years ago. In the study area, the
largest andAbest defined bedrock valleys underlie the ma}or rivers,
the Quinnipiac, Connecticut and Thames River. They are best de-
fined becéuse most data came from bridge borings {9). Cross sec-
tions shown in Figure 1 indicate that near the present coast the

thalweg of the Thames River lies at least 174 £t. below sea level

and those of the Connecticut and Quinnipiac Rivers are deeper than
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Figure 1. Cross sections of certain bedrock valleys of coastal Connecticut {from Upson & Spencer, 1964;17).



140 and 200 ft, respectively. Tt is estimated that the valley
beneath the Quinnipiac may exceed 280 ft. depth (29).

Other bedrock valleys are poorly defined, In Mystic (Mystic
Quadrangle) a test well south of the railrocad bridge penetrated
110 ft. below sea level without encountering bedrock (Z7) and in
the West River Valley (Guilford Quadrangle) , south of the turn-
pike, bedrock was first encountered at a depth of about 75 ft.
below sea level (/Z). Seismic reflection work in Long Island
Sound (/5 ) shows a msjor valléy exténding from the Clinton Harbor
area.

Where bedrock outerops on the sﬁore it forms highly resistant
structures which have not erodéd appreciablj in many centuries.
Their resistance to erosion (and the relativély low inténsity of
coastal erosion) is ipdicatéd by thé lack of.Wavé formed bedrock
cliffs and‘the persistencé of glacially carvéd whaléback forms

preserved in coastal outcrops (z€),

Glaciation

Although preexisting sediments ana weathered rock were re-
mpved, erosional influences by glaciation had a minor effect on
the bedrock topography (25). 1In certain locations, however, pre-
existing valleys were over deépéning by up to 100 ft, 6253; On
tﬁé other hand, glacial deposition has a strong influence on the
coast and.accounts for major féatures. In flaces, the independence
in distribution of glacial deposits from bedrcck'topography con-

trol implies deposition by relatively thick ice (/Z), Figure 2
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summarizes the distribution of end moraines over host of the study
aresa. The prominent Charlestovm-Harbor Hill moraine is responsible
for deposits at Watch Hill Point and Napatree Point but otherwise

is important mainly through the protectiqn it and the more southerly
moraine offer the Connecticut coast, Other end moraines; ﬁhich
intersect the coast at & slight angle, account for prominent fea~
tures at the mouth of‘the Connecticut River and at Clinton Harbor.
Additional moraine deposits, classified as till on the surficial
geology maps, will probably be delineated. '_

Drﬁmlinsland N~-S elongate till deposits occur along the coast-
line as resistant headlands, such as Black Point (Niantic Quadranglé)
and Bluff Point (New London Quadranglé) or as eroded cliffs such as
along the eastern 014 Lyme shore. Prior to widespread artificial
stabilization, these deposits probably providéd most of the sediment
inqorﬁorated in beach features slong the coast. Outwash deposits

were also significant in this regard.

Sea Level
The rise of ses level since late glécial times from a low stand
of about ~300 ft. is well documented (27). Its transgression in New
England is indicated by drowned beach features ({F) and by offshore
peat ( ) and estuarine deposits (21).__The rise is also recordea in
\

coastal estusrine and marsh sediments (2 ,73),

From his study in Clinton marsh Bloom determined the rate of

sea level rise for the past 7,000 years. The data suggésts a
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discontinuity 4t about 3000 BP when the rate decreased from about
0.6 £+./100 yrs. to about 0.3 ft./lOO yrs. (17—) At present on
the basis of tide gauge records the rate sppears to have increased
to more then 1 ft./100 yrs. but whether this represents a long
teym trend is not known (/7)._7

A rising sea level (or submerging coast) is, of course,
associated with & transgression of the shoreline. Figure 3
.illustrates the relatiohship between slope and‘tfansgréssion for
reasonable limits for rate of sea level rise. As discussed by -
Bloom (5 ), however, submergence alone does not determine the
position of the shoreline since in the real world the processes.of
erosion and deposition teke an apprecisble pericd of time relative
to rates of submergence. In Long Island Sound the incompleteness
of such erosion and deposition are indipated by drowned reefs and
irregular deposits of till (e.g. Hatchett Reef). The shoreline
qwing to submergence alone is beét indicated by the landward
boundary of salt marshes, backwaters and lagoons. 'Qoastal procésses
which produce the "final" shoreline form include reduction of head-
lands, growth and landward movement of 'barriér spits (7 ) , ‘and fil-
ling of backwaters and estuaries by "up strean" or landward movement
of bottom sediments (/). Over geologically short periods of time
tﬁese processes are incomplete and salt marsh filled backwatefs can

become a prominent feature.

In the study area the extent of filling of estuaries by coastal

sediments is appreciable even compared with glacial deposits

A S A T
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(Figure 1).  Studies by Bloom and others shéw that estuarine and/or
salt marsh sediments are widespread and up to about 40 ft. thick
along the coast (4 ,74).

As in most heavily populated regions, man's éctivities along
the coast have been to retard the processes which yield an eguili-
brium coastal form: seawalls protect headlands, groins slow spit
growth, dredging reverses harbor filling. That an increasing pro-~
portion of coastal erosion damage is incurred by coastal defense
struectures themselves(exceeding 50% of the total estimated damage)
(43) is in pert an indicetion of the persigtehce and intensity of
these processes.

The importance of relatively rapid submergence to historical
coastal modification can bé great, and on outwash déposits in

Connecticut theoretically might have caused up to 300 ft. of trans-

gression in a century (Figure 3). However, apbreeiable coastal

recession is primarily asscciated with severe storms and there is
little question that even 1f sea level wére presently dropping

1 ft./centufy hurricanes of the 1938 and 1954 intensitj (which
accompanied tides 10-13 ft. sbove normal) would cause severe

damage for centuries to come,

Previous Cozstal Surveys

The classical work on the Connecticut shoreline is that of
Sharp done in 1929 (Z6). His discussion of coastal processes is
of limited use, however, because he diad not‘recognize the role of

rising sesa level and often did not include time estimates in his



treatment of erosion.

Bloom's studies of fhe Connecticut coast include much détailed
and general informaticn and provide good insights into céastal
geology of the srea, e subdivided the coast into T subdivisions
based on the rélativé prevalence of glacial drift, rock, béaches
and marsh (&). Figuré.h, reduced from his 1:250,000 scale map,
summarizes this and other. information. The mep was generalized
from 1:24,000 scalé maps prépared 5y close Tield inspection of the
entire coast (&), but the detailed information has never been
published (Bioom, personal communication).

The Beach Erosion Board studies prepqred'in cooperation with
the State of C§nnecticut (30 -H&C).are complete for the entire
coast, -A summary of subsequent beach nourishment projects and
behavior of the fill is'given.by McCabe (/9),

" The study ares is included in the National Shoreline Study (3)
vhich identifies the owne;ship, use and condition of erosion along
fhe shore and presents general management plans for its future use
and protection. In.Figure 5 shoreline érosion is classified.as
"eritical" or "non-eriticel". Included in the 25 miles of "Critical
Erosion Areas" are sbout 20 miles "which consist of inadequate |
beaches". Appareﬁtly, therefore, the classification should be
construed as a special‘ferm for menagement, rather than purely
geological purposes.

The marsh study of Hill and Shearin (/f) includes all marshes

larger than 15 acres and presents a scheme of soil classification
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based on a study of cores. The lack of distinc£ion between marsh
aﬁd uﬁderlyiﬁé'estuarine sediments makgs their designation of deep
versus shallow "marshes" less useful than it could be. In this
regard the data they present and thst of Bloom (4 ) is most useful.

A study conducted as part of the Long Island Scund Regional
Study, directed by the New England Regional Commission, is c¢lassify-
ing the shoreline according to many characteristics of interest,
Table 1 gives part of thé outline of théir study, which is not yet
completed.

Thé coveragé of certain a@plicablé govérnménf publications is

fndicated in Figure 6,



e

Table 1. Shoreline description and classification scheme of Work Group
I-3, Long Island Sound Regional Study, New England River Basins
Commission (Beals, personal communication). Report under prep-

Classification Number o Description

I. Shoreline
A, Landform

l. Beach
. a. texture
S (1) sand
2 (2) gravel
-3 {3) cobhle
4 {4) boulders
b. width
3 © {i) narrow
6 (2) average
7 (3) wide
2. Rocky Shore
8 a. narrow
9 b. average
. 10 ' : . c. wide
- ¢ . 3. Marsh
11 - a. narrow.
12 ‘ b. average
13 c. wide
14 ' 4, Bluff
15 ' : 5. Inlet
. ' : B. Vegetative Cover
16 1. Trees
17 . 2. Grass
18 - 3. Shrubs
C. Structural Cover
1. Buildings i
a. housing
19 ' ' ' (1) scattered.
- 20 ) . (2) clustered
b. dinstitutional ~ commercial
\ 21 (1) single building
22 (2) clustered
: I c. -dndustrial
23 . ‘ (1) single building
24 : (2) clustered '
: ' 2. Shoreline Stabilization
25 > a. bulkhead and jetty
26 b. seawall
27 . c. groin

28 3. Docks and Piers
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SURFICTAL GEOLOGY

The straight line distance across the study ares, from Merwin

Point to Watch Hill Point, is sbout 60 statute miles. The irregu-

larity of thé coast créatés 8 gréatér.éitént of shoreliné, whosé
exact length dépends on how "shoreline™ is définéd. In this study,
shoreline is loosély defined as thé land—séa boundary including
that bordéring on islands énd largé salt marshjcrééks and exténding
up major rivers a féwﬁmilés, :Determinéd agcordingly, thé'shoréliné
length is sbout 375 miles, | |

The surficial géology has beén mappéd for 9 of thé 11 7%' qua-
drangles pértinent to thé study ares,. Thésé maps aré a valuable
source of information an@ could not be improvéd upen by léés than
an éxtensivé study. .Therefore, thesé maps aré submittéﬂ as part of
this report - for réviéw-purposés reduced copiles aré includéd 88
Figures 7 - 17, For tﬂé Esséi and Old Lymé Quadranglés, in prepara-
tion by R.F. Flint, all references are directed to the 1970 photo=
revised topographic maps (Figures 12 and 13). Flint's preliminary
work has been consulited and surficial information for those qua-
drangles given here is based on his work. .

Table iI sunmarizes the composition of the immediate shoreliné.
In this table the surficial unit in actual contact with tidal water
is considered shoreline., The results differ appreciably from those

relating the areasof x surficial types in the coast, which is what a

visual impression gives. A till outerop fronted by a beach deposit



TABLE IX  Surficial composition of the immediate shoreline in quadrangles from Merwin Point

(Woodmont) to Watch Hill Point (Watch Hill‘).a

Qutwash/

Beach Alluvium-.— - Artificial

Sand Peat Till Bedrock Fill Total
Wew Haven

8.7 19.5 1.3 1.1 1.1 15.9 47.5
Woodmont :
Branford 3.5 13.5 0.83 2.8 13.7 3.2 37.5
Guilford 2.7 19.3 1.9 1.7 7.1 4.2 36.9
Clinton 7.7 21.6 2.5 1.2 0.42 3.5 © 35.6
EssexP 6.1 18.5 _d - 4 2.6 28.7
0ld Lyme? 5.3 27.5 - d 2.8 d 5.1 40.9
Niantic 6.0 9.0 10.8 4.7 5.0 2.3 37.8
New London 8.1 8.6 7.3 9.8 3.5 4.5 42.0
Mystic 12,6 23.0 L 10.7 6.1 4.6 4.0 6L.1

d d
Watch Hill® 1.6, . 2.9 - 2.4 - 0.5 7.4
375.4

a Distance in miles
b Based in part on preliminary maps by R.F. Flint (Peoples, personal communication).
¢ Only part of the quadrangle in the study area.
d

- = minor amounts
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is classified_%s beach; & thin strip of marsh surrounding bedrock is
considered peet shoreline. This measure_is & useful one because,
for example, the occurrencé of marsh aiong s coastal segment, whether
wide or nérrow, rélates thé same message régarding the energy level
of the area,

The beach shore cénnot be used as a measure of recrestiomal
potential. As discusséd latér,.the high value indicatéd for Mystic
Quadranglé occurs in large part on Sandy Point (an island) and Naﬁa—
tree Point whilé thé rémaindér consisfs of small, inaccessiblé
beaches. Thé abundance of peat shoréliné is mainly a.measuré‘of the
occurréncé of largé ﬁérshés in thé coast. The abseﬁcé of péat shore-
line, and marsh, in Niantic and_New London Quadrangles‘is striking
and difficult to understand, Thé réughly inverse relationship be-
twéen péaﬁ and outwash shoreline in Tablé II résults in part from .
the majdr occurrénce of both in backwaters whéré peat, if it occurs,
will'pftén cover sny outwash.

The sbundance of bedrock is a measuré of déarth of sédiménts and
lack of sheltér. Thus , thé.Mystic Quadranglé, which 1s charactérf
ized by outcrops is sufficiéntly sheltéréd‘that marsh or béach form
the immédiaté shoréline. Niantic also has a falr sbundance of bed-
rock oﬁtcrop but this is largély coveréd by till and otﬁ;r sedimenfs.
Branford bedrock lacks both sédimént cover and offshore'shélter.

Thé shoréline eonsisting of artificlal f£ill does not include
artificial beaches which would add significantly to some quadrangles
(New Haven, for example). The value for 01d Lyme, includes sand

dredge spoil dumped on marsh in the mouth of the Connecticut River
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(preliminary map of Flint; Peoples, personal communication), but
otherwisé, artificial fill is either behind g séawall'or is.révetted.
The total shoreline mileage is = measure’of irrégularity o
all scélés through that of large marsh.creéks and éstuariné rivers.
Thus, Branford, wvhich is probably mbst irregular on a 1argé scale,
ranks only about siith; small marsﬁ aeposits also reducé thé shoré—

line somewhat.
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v RECENT MAP REVISIONS

Photorevisions of older guadrangle maps (mainly 1958 issués)
have heen préparéd for some quadrahgles by thé USGS wsing 1970
gerial photos. ‘Changés in shoréliné aré among thosé indicatéd
although the primary obJéctive was to updaté road constructioﬁ and
urbanization. Many changés cléarly résult from map érror, in most
casés probably on thé prévious mep. For éxamﬁlé; Quafry Roaa on
Great Néck (Niantic Quadranglé) is shown displacéd south sbout
200 ft. along.with the row of houses which line it. Also; a squaré
artificial pond ﬁéar Trumbull Airport (Néw Lonaon Quadranglé) is
shown rotated and moved sowth about 100 ft, Obher .e}“campl'e_s could
be citéd.

In locating the mesn high water line, maps based on photos are
sﬁsceptible to erfofs resulting from tidal stage and season of the
year. Sincé most aerial photos are taken duriﬁg early spring,
éxposed beachés would be éxpécted to show minimum berm widths and
recession would be emphasized. Further limitation in ascertaining
change is inherént to the scale of the maps.  The lines delineating
contours or surficial units on the 1:24,000 scale maps are about
T £ft. wide at real scale. On maps meeting National Map Accuracy
Standards, 90% of well-defined points are shown within L0 ft. of
their corrsct position (39); the position of meen high water, however,
is considered "approximate"., Shrinkege and change in paper‘dimeh—
sion, probably as great as 1%, could amount to an error of more

than 300 ft, measured over a large distance., Therefcore, errors of

L TSI
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the same magnitude as all but the largest Shoréliné changés indica~
ted are quite‘possible. Whether a change is réal, theréforé, depends
on a Judgement based on othér'factors; Individual cases will be
discussed in the section to follow and géneral criteria cannot be
given. Howavér, changés which would require gréat loss of bédrock
are viewed with sképticism.

Table 3 summarizes indicated changés (both gain and loss) for
photorevised quadranglés according to surficial shoréliné composi-
tion. Accretion on thé cld shoreliné resulting from new artificial
filling is includéd with changés in thé old surficiai compositidn.
fhis most commoﬁly affected outwash, till, bedrock and old artificial
.fill.shores, while changes in beach and peat are mostly natural; the
relatively great changes in beaches and peat can_be explained in

terms of the fact that other kinds of shoreline are essentially
entirel& érbtected by seawalls, Changes in bedrock are partially

a result of artificiali; filling but, in genera;, are considered

map errors. This directly accounts for only 4% of all changes, but
if incorrectly—mappéd adjacent shoreline is ineluded, the percenteage
of error would be much higher.

The Judgement involved in the photofeviéion process implies an
element of varisbility among individual cartographers. &he Pro-
ngﬁnced increasé in changes toward the east (Teble 3) might result

\
partly from this varigbility sincé all quadranglés wére not réviséd

by one person and because the same trend is suggested in bedrock

changes.



TABLE III Coast lengthsa shown changed (deposition, eroslon and map érror) on 1970 photorevised

quadrangle maps according to composition of the shoreline.

Beach Qutwash/ Artificial %

Sand Peat Alluvium Till Bedrock Fill Total Shoreline
Clinton (9 yrs) 0.23  0.19 . - 0.26 0.7 L9
Essex 1.1 - 7 - - - - 1.1 3.8
01d Lyme 1.1 2.3 - 0.19 - 0.9 4.1 10.0
Niantic | . 2.8 4,8 0.22 1.3 0.26 0.6 9.9 26.4
New London 57 2.7 1.1 a3 1.4 3.5 18.2 43.3
Mystic 5.4 1.4 2.0 0.1 0.2 2.2 11.3 18.5

i o — —

16.33 1l.4 3.3 5.4 2.0 | 7.1 45.5

87n miles
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DISCUSSION OF SHORELINE
Bloom's subdivision of the coastline (jf) réprésents a nabtural
geomorphological classification and is useful for discussion and
managémenﬁ purposés. Howévér, for the purposés qf‘this discussion,
referencé to surficial geclogy and topographic maps makés thé qua-
drangle subdivision moré conveniént, évén though it is not in
itsélf informativé. For réviéw purposés, copies of thé maps aré
includéd but thesé aré inadéquéte substitutés_for thé publishéd

versions.,
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NEW HAVEN AND WOODMONT QUADRANGLES

General

The New Haven and Woodmont Quédrangles contain about 9 miles
of beachfront which is highly accessible and mainly artificial.
About a third of thé shoreline consists of artificigl fill, not
including the man-made béaches; Bedrock constifutes.only‘l.l
miles of shore but in places this occurs as conspicuous cliffs,
such as Forbes Bluffs. Outwash and till are nét common &bt the
immediate shoré. Roughly 19 miles of peai shoreline occurs in
marsh creeks in the vicinity of the Quinnipiaé River. The large
scale form of the coast centers on the deep bedrock valley which

underlies New Haven Harbor {Z9).

Discussion

for several miles northward from Merwin Poinf, a prominent
bedrock outecrop, the shore consists mainly of artificially nour-
iéhed beaches backed by continuous seawall and crossed by many
groins. Though responding to diminished wave energy resulting
from breakwater construction across the hafbor entranée, the north-
ward littoral drift has probsbly increased over historical rates
owing to the artificially incre#sed supply of sand. OCne manifes-
tation of this drift is the lengthening of Sandy Point spit Which
on a 1890 USGS map is shown extending only to the west end of the
adjacent breakwater.

_Woodmont Beach received 171,000 cu. yds. and 63,000 cu. yds.
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of sand in 1959 and 1964, respectively, which in subsequent surveys
has been observed spilling over the northward groins (/7). The
shore in the vicinity of Oyster River Point consists of till, long
stabilized by bedrock outcrops.and boulders. Sand from the south
must move gquickly past this section or be deposited offshore. From
the north end of Rocky Beach 1o Cove Creek, referred to as Prospect
Beach by the BEB, broad sandy beach islthe result of extensive sand
placement. The area received sand barriers and 302,000 cu. yds. of
sand in 1957 (/4) of which about 5%/yr. drifted northward initially
(4¢) end some northward drift undoubtedly continues. East of Bradly
Point artificial sand placement has been gréatest bf‘any location in
Connecticut bhut 1s poorly aocumentéd. Thé BEB reports only that more
than a2 million cup yds., of dredge spoil was placéd at Savin Rock along
a 1.5 mile stretch of beach in 1948-19 (36), At low water the sand
preseﬁtiy extends well beyond the seaward end cfrseveral grocins,
-which along with othér features.téstifies 1o the abundance of supply.
Sandy Point and the larger submerged structure on which it lies
probably receive much of the material lost from beaches to the south.
It is remarkable that Sandy Point has continued to grow away from
but in the lee of the adjacent breaskwater. R
North of Sandy Point with rare e#ception the shore consists of
artifiecial fill behind seawalls, characteristic of the metropolitan
development arcund New Haven Harbor. However; the marshes of the
Quinnipiac River, céntaining peat and mud dep&sits up to 15 ft. thick

(4L), front on many miles of creek. On the east side of the Harbor,
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the beaches bordering East Shore Park cansist entirely of reworked
artificial fillt and are very recent in origin (//). In Morris
Cove, just south of Forbes Bluff, there occurs an uncommon section
of outwash shore which, prior to the develépment of New Haven, may
have heen widespread. |

Lighthouse Point Park beach receivéd an unknown smount of
6hannei dredge spoil in 1949 (/4) end a groin in 1958 (37). Shell
Beach, to the east is a spit which probably overlies a thin peat
deposit (/?). In 1929 it was described ag s wide bar with a dune
backshore (26) suggesting a felative abundance of sand; The shore
configurstion suggests a Wéstward tendency to 1ittofa1 drift.
8ilver Sands Beach and West Silver Sands Béach tie South End Point

"to the masinland and probably also overly marsh péat. Wést Silvér
Sands Béachlreceived 160,000 cu. yds, of sand fill in 1957. As in

| - '
the gdjacent srea, littoral drift is apparently not great.

BRANFORD QUADRANGLE

General

The coast of Branford Quadrangle is characterized by a large
number of bedrock exposures (a total of about 1k miles of shoreline)
and islands which project from watér and marsh alike, The coastline
might bé reﬁresented as a nearly straight line on a small scale map;
however, it poséessés a complexity of intermediaté and fine structure

through that due to joint control messured in meters or tens of
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meters. Areasdbelow 20 ft, form a mottled pattern across the
quadrangle. The marsh deposits- distributed along the coastline

in general overlie more than 15 ft. of post glacial sediment;
their creeks account for more than 13 miles of shoreline., Off-
shore islands provide protectién to the éoast and at least one
configuration (Kelsey Igland) includes marsh and péat deposits,
Very little outwash or arfificial fill bvorders on salt water but

t1ll makes up more than 3'mi1es of the shoreline.

Discussioﬁ

-Thé tombolo at Lover's‘Isiand in Bradfofd Harbor still serves
as & recreation area as described by Sharp in 1929 (2¢) and major
changés there aré not évident. Aé on othér fock shoré in the area
(and in road cuts) Joint control is well expresséd here. Farther
up thé Harbor, the small beach at Branford Point recéivéd 11,000
cu. yds. of sand in 1963 (/) using natural bédrock projéctions for
containment, Although natural changes in the configuration of Brad-
ford Harbor and estuary are not occurring rapidly, the thickness of
marsh and estuarine sediments indicate a‘post giacial history of
depos.ition. Cores through the marsh just south of the railrocad
‘bridge (4[.) contained 15 ft. of pest and estuarine mud..

The Sound shore gf Indian Neck is alternately defended by bed-
;ock and arfificial structures. Though shown as till oﬁ the map,
Flint (/Z) suggests that Indian Neck and ?ine Orchard may actually be
end moraine deposits, correlative with those in the Guilford Quadrangle

to the east.
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Cores from the marsh between Juniper and Pleasant Points (L)
coﬁtained more than 30 ft. of gray, probably estuarine, muddy sedi-
ment uwnder a relativély thin layer of ﬁeat (2-4 ft.). This would
suggest, again, that the shallows immediately offshore result
from post glacial depositipn; also, the marsh itself must have
formed_relatively recently compared with those at Clinton which
Bloom (2 ) attributes with a 3,000 year history.

Marshes in this érea and elsewhere are crisscrossed by road-
beds of present and former railroads, electric trolleys and
unknown vehiclés. These rcadbeds inevitably réstrict-the circula~
tion of water and lead to more brackish, or even fresh, conditions
landward. The résponse on the part of marsh plants is bétter
documented (e.g.47) than that of the animal communities which
depend én them, but overall, such changes are considered wmdesir-
able, éoﬁever, these roadbeds have undoubtedly also provided
protection from flbodiﬁg and in thet sense have had unintended
. benefits. |

An increasing proportion of the coast in the eastern part of
the quadrangle consists of artificial £ill associatéd_with residen-—
tial development of low, roéky or till—covéréd promontories. Fill-
ing activities are primarily limited to the moré protected areas,

however,
\
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GUILFORD QUADRANGLE

General

In the west the Guilford Quadrangle resenbles the Branford
Quadrangle with abundant hedrock exposures at the shoreline.
Beéch’outwash and till are relatively minor, evén in.comparison
with artificial £ill vhich fr;mts on about ¥ miles of shoreline.
The banks of large marsh creeks of the East and West Rivers account
for most of the 19 miles of peat shoreline in the quadrangle. In
the east, end moraine deposits and outwash in‘fhe backshore account
for the occurrence of beaches there and the lack of bedrock expo-

suxes.

Digcussion

Thé marsh éast of" Stony Creek has receivéd intensive study by
Bloom (23) over the last decade. A relatively thin peat deposit, a
few feet thick, overlies more than 40 ft. of gray mud (4 ) implying
a depositional origin for the adlacent nearshore shallows, Bloom
describes the edge of the marsh as a 2-3 ft, ciiff with overhanging
edges and adjacent detached peat blocks; but after 2 years no ercsion
or change could be detected even on the detached blocks. From this
and similar examples elsevhere he coneludes that though the "eliffs"
give the appearance of rapid erosion, whatever retreat occurs must
must do so at irregular intérvals. At the same location, studies
of upward accrétion of the marsh surface yielded an avefage value of

10 mm/yr.
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The marsh behind Island Bay is protécted from erosion by
artificial fill which now supports a road and houses but which
may origihally have been part of the electric trolley route that
crossed Joshua Cove {{é). The eastward end of the i1l is fronted
by an elongate heap of large boulders, presumably ﬁlaced by the
residents, The small beach té the west consists substantially of
smell bivelve shells and at-the.time of the field check had
sccumulated a thin mantle of flotsam and detritus.

Cores from the marsh béhind Joshua Cové (4) containéd more than
32 ft. of peat and estuarine sédiment. A shéll béach not shown on
the map fills the NW‘corner of the-cové. In 1929 Sharp reported
raplid erosion of a marsh deposit occurring sesward of thé road bed
(now abandoned) and this has apparéntly complétély éliminated thet
deposit, even though a hroad tidal flat offshofé might have been
expected to minimize wavé attack in this location.

The section of fhe Guilford Harbor Shore consisting of peat
has been identified as perhaps the moét raplidly ercoding in Connecti-
cut {(4). That section where peat outerops seaward of a sand beach
deposit between tﬁe West River and Guilford Point (called Chittenden
Beach) is reported to have receded up to 200 ft. from 1838 to 1933
(343 and up to 180 ft. from 1949 to 1965 (é-).. Measursble recession
has occcurred along the marsh edge since Bloom's detailéd surveys in
1964-65, He,.also, cannot explain the erosion but offers three
possibilities as contributing factors: increasing ineffectiveness

of offshore isglands or boulders to diminish wave energy as a result
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of rising sea level; increased exposure of thé coast as a result
of the widespréad demise of eel grass beds during the 1930s; and
an ungccouﬁted~for decrease of sand supply to the beach.with its
subsequent loss as a protective structure.

However, while the marsh edge recedes its surface has con-
tinued to accrete upwards. Bloon (&) estimates a rate of hm/yr.
on the basis of burial éf datablé.rélics of civilization.

Just east of Guilford Point = smail artificial beach (Jacob's
_Beach) was created in 1959 with 13, 000 cu. yds. of sand dredged from
the channel to the Fast River (/9) end a groin was constructed at
the ‘east end for containment (37). Appgrently considerable amounts
of dredge spoil was placéd on marsh élséwhéré in the vieinity.

Thé Quadranglé shoréline éast of Guilford Point bécomés frée
of bedrock ounterops dnd is'charactérizéd by glacial till and beaphes.
The N-S flank of East River Beach is & spit which has grown northward
from a now eroded and submérgea till déposit markéd only by a fiéld
of boulders. The spit is réportéd t6 have incréased in length bj
200-300 ft. since 1838 (34) although tidal flow of the River and
managément has probably st0ppéd this procéss. Corés from Grass
Islend (4‘)‘révéa1 4-7 £t, of péat ovérl&ing 15 ft. of gray mud
vhich thins to the south, A séaward ouﬁcfop of péat at éhé néérby
point impliés activé or.impénding érosion at that location.

\ Eastern reaches of East Ri_ver Beach front an end moraine de-

posit. At Hogshead Point seawalls backed by artificial fill have

been constructed to protect this exposed section of the coast.
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Beach here is absent; littorsal drift is westward.

CLINTON QUADRANGLE

General
The shoreline of the Clinton Quadrangle is relatively regular
- compared with that to the west but areas Below 20 ft. nevertheless
extend inland across a 2 mile wide band of coast. The section west
of and ineluding Hemmonasset Beach {(the State's best recreational
beach) is designated a Critical Erosion Area (3%) in part, apparently,
because existing facilities are inadéquaté to serve the public
demand. Marsh creeks in this quedrangle give rise to about 22 miles
of shorefront which, along with beach makes up more than 80% of the
total.E
i
.
" "Discussion

Aong the Madison coast, beach altérnates with séawall te form
the shoreline. Tﬁe shallow marsh wést of thé gdlf course is differ-
ent from other marshes identified to the'wést in that it contains
only abdut 6-ft. of péat ovér thé glaclal drift, and shows evidence
of a predominantly fresh or brackish history.

Tuxis Island and Gull Rock were cited by Sharp (24] as aress
of erosion prior to 1929, Référéncé (based on héarsay) was made to
a‘former végétatéd tonbolo extending to Gull Rock. The existence

of such a feature in historical times seems doubtful however; BEB

maps dating back to 1838 (34) do not even show Gull Rock--an unlikely
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omission if & prominent beach feature existed there. The 1890
USGS map show;dthe igland but no tombolo; At present a tombolo-
like structure is visible at low tide and a tiﬁber groin ties
Gull Rock to the mainland, but accretion is not appreciable,
Recent defénées against erosion in this seetion have been directed
at maintenance of existing seawalls,

At Seaview Beach, fence Creek executes some remarkable "meanders"
in a marsh containing an mmusually thick peat deposit; up to 20 ft.
(4), The "barrier" extending eastward across'the front of the
marsh does not-have a marine origin but consists of outwash., The
beach on the opposite side is a barrier spit, however, with a small
marsh-illed lagoon béhind it and ovér which it is probably retreating.
Residents have constructéd several catwalks across the marsﬁ to the
beach,

- The marsh béhindjWébster Point also contains'relatively thick
péat (4). 1t overlies estuarine sediments that contain abundant
shells in places. The reiativély fixéd poéition.of Tom Creek cutlet
over a century (34) suggests a predominent westward littoral drift}
Breskwaters and £ill were added there for navigaticnal purposes.

The dunes behind the spit indicate an sbundance of supply which msy
in part be axtributéd to the placement of sand along Hammonasset
Besch in 1955 which amounted to 378,000 cu. yds. (/9).

\

According to the BEB (34 ) the west end of Hammonasset Beach was
eroded about 100-150 f£t. over about a centurj while the east end

accrsted an equal smount. The distribution of dunes is consistent
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with this general interpretation. At present, low dunes at the
eaétern end are moving onto the road which is probably improperly
located. Hammonasset Point is a highl& eroded end moraine deposit,
studded with massive boulders that measure more than 6 ft. in die~
meter. The line of boulders ektending to the NE shows the trend
of the moraine and is an indication of the shoreline of the geologic
past. In the marsh behind the end moraine deposit'and‘that near .
Cedar Knoll a.relatively thin peat overlies 20-30 ft. of soft mud (4 ). |

Littoral drift is northward along the east side of Hammonasset
Point and has formed a tombolo which ccnnects-Cedar Island to the
shore. Flint (/) states that Cedaf_Island and Willard Island are
probably segments of énd‘morainé. The tombolo‘tb Cédar Island is
showvm alternately breached and intact in maps dated from 1833 to
1949 (B%J. Tt was breached again in 1954 and some steps have been
taken to stabilize that section.

Thé east shoré of Clinton Hérbor is.predominantly artificial
fill on top of beach and dune déposits (33). A sediment profile
vhich crosses the ﬁéach (2) suggésts that undérlying sediment
is glacial drift. Bloom'é studiés of ‘thé Clinton mersh show it
to be deép, containing about ¢ ft, of peat and up ﬁo 30 £t. of mud

(2 ). The marsh is acereting vertically at from Y to 10 mm/yr.

(¢).
The shore from Hammock Point to Kelsey Point was subject to

considerable wave attack and erosion (33) before protected by

seawalls, groins and riprap revetment. Changes attributed to the



39
construction of the offshore breakwster ir;;:lude the formation
of the beach w:r;st of Kelsey Point (3%) and erosion of offshore
sediment which had previously allowed ox teams to be driven to
Stone Island at low tide (2&).

Clinton Beach is crossed by abundant "home made” groins

" dintended to retard erosion. Presumably they or their predecesgors
have been successful since stability had been achieved by about
1933 while up to 200 ft., of erosion occurred in the preceding
century (33). The stebilization effort was augmented in 1964 with

19,000 cu. yds. of placed send, Beach rotation indicates littoral

drift tends to be eastward(@),
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ESSEX. QUADRANGLE

- A

General

The USGS surficial geology map of this quadrangle is not yet
completed. However, preliminary work conductgd by R.F., Flint has
been consulted {(Peoples, personal communication). Final publica—
tion will probably not be completed for a year or more, but the
finished map should be available for limited inspeétion at the
Connecticut Geological and Natural History Survey within a few
months (Peoples, personal communication).

Marsh deposits are shown on topographic maps and large ones
are plotted by Hill and Shearin (/f); Information on marsh corés
from within the quadranglés is given by Bloom (4 ). Generally,
end moraine deposits correlative with those of fhe Clinton (/2)
and Niantic (/£) quadrangles constitute the major high areas of
the coast (see figure 2). These include areas in Grove-Beach,
Patchogue, 014 Kelsey Point, Saybrook Manor, 014 Saybrook, Corn-
field Point and the three ridges extending northward and eastward -
from there. Most of the shoreline is fronted by narrow beach.
Outwash, till and bedrock exposures on the shoreline are rare;
artifieial fill borderé glmost 3 miles of the shorélinéL

Large marsh creeks assoclated with the Menunketesuck and
gatchogue Rivers in the east and the Oyster, Plum Bank énd Back

-Rivers in the west give rise to about 19 miles of pest-fronted

shoreline.
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Discussion

"Clinton Beach" continues & short“ distance from the Clinton
Quadranglé but from the point of view of beach compartments extends
east under different names to Menunkefesuck Island. Grove Beach
is classified as a sand spit by the BEB (33) who indicate 300 f+&.
of recession in the century prior to 1933, when stability was
apparently achieved. The area is regerded as a Critical Erosion
Area (3% ), however, perhaps in the sense that beach use demands |
are locally high. The deep marshes behind the-spit inélude 5-8 ft.
of peat overlying 10 ft. of mud (41).

In Westbrook Harbor littoral drift is Weétward,_along narrow
beach. Independent sources (33 ,44) indicate shoreline stability in
recent jears although erosion has been reported along the esastern.

. |

end of ﬁest Beach during the past century; up to 350 ft, of déposi—
tion is reported ét the west end during the same period (33 ), 1000
cu. yds. of sand placed in this area in 1950 to augmént natural
accretion was mostly lost within a few months of thé_samé year (33).

The opposing directions of littoral drift in Duck Island Roads
and Westbrook Harbor converge at Menunketesuck Island, an eroded
i1l island, which the 1890 USGS msp shows tied to Hawk's Nest,
another till deposit. Sharp (2¢) states that the "tonbolo™ was
visible only at low tide in 1929 but the 1958 topographic map shows
a nearly complete témbolo with a smsll breach a few hundred feet

from shore, Changes during the last 12 years (#4) result from con-

struction and filling at Hawk's Nest but slseo inelude an opening of
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thé breachway.. Other recent.changes involvé a2 lengthening of
Menunketesuck Island southﬁard and accretion on the east side.
From the foregoing and on the 5asis of bathymetry it seems poé—
sible that sand converging on Menunketesuck Island is moved off-
shore to deep water along both sides of the Island.

The shore east from Chapman Point, a bedrock outerop, to
Cornfield Point is regarded as a Critical Erosion Area (45).
Chapman Besach, which backs on glacial till, has a histofy of both
erosion end accretion (33) although here as elsewhere to the east,
ng changes have occurred recently (33,%4). Littoral'drift, Judg~
ing from the distribution of sand around groins, presently tends
ecastward and with the northward drift along Plum Bank Beach réports

of serious erosion around Indiantown Harbor (33 ,2¢) raise important

!
guestions. regarding the sand budget.

Chélker Beach received 97,000 cﬁ. yds. of send fill in 1959 (/9)
and the area still gives the impression of abundant supply. The
marshes to the immediate east and west overlie sbout 12 £t. (£} of
postglacial sediments that suggest an evolution from fresh bog to
estuarine embayment to tidal marsh. Beach séctions between Chapman
Point and Cornfield Point rest on marsh which mey contain relatively
thick deposits of peat and mud similar to those cored by Bloom to
the east (4£). Instances of pronounced shoreline recession(33)
following construction or artificial filling in such areas (22)
might be e;piained in terms of compaction of the underlying peat

(ef. %) or flow of muddy sediments. The Great Hammock Beach area,
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described by the BEB as "not suitable for development" (33) is
a.ppérentl‘y subject to pericdic flcooding. The small foad extending
..northward among cottages is little elevated over the mersh surfaée
in places. During spring tides it is regularly submerged along
with the rest of the marsh.

Cornfield Point is a prominent headland subject to occasional
| intense wave attach. Reefs extending to the SW may represent the
drowned extension of end moraine deposits found here (Flint, pre-
liminary surficial map). The shore has been well protected by 10~
15 ft. seawalls and groins for four Jecades, in addition to that
protection offered by maséive boulders which lie offshore. Never-
theless, coastal defenses did not prevent drastic erosion and loss

of houses during recent hurricanes, particularly along the west

flank of the Point.

THE OLD LYME QUADRANGLE

General

The USGS surficial geology map of‘the 01d Lyme Quadrangle is
presently under preparation by R.F. Flint (Peoples,.pergpnal communi-
cation). Comments made concerning the Essex Quadrangle in this re-
gard also apply to 014 Lymé. In his preliminary work, Fliﬁt shows
end moraine deposits extending across the gquadrangle (Peoples, per-
sonald commun;cation) but they form the cogst only west of the

Connecticut River where they occur as prominent topographic highs:
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Knollwood, Fernwood, Fenwick, Saybrook Poinf and 014 Saybrook.
'East of the River end moraine deposits 1lie inland.

The roughly 28 miles of peat-fronted shoreiine lies eﬁtirely
in the protected waters of the Connecticut River (the study area
extends to the Baldwin Bridge). As in the Essex Quadrangle, out-
wash and bedrOCk form negligible portions. Five miles of artificial
£i1l, wmainly the product of dredging, lie as a veneer on marsh in
the River, alfhoﬁgh artificial filling in the usual sense has
occurred at Saybrook Point. All 5 miles of beach facg the Sound
with the exception of that at ILynds Pdint and on the north side of

Griswold Point.

Discussion

|
The shore. from Cornfield Point east to Fenwick Point consists

of end ﬁoraine eroded to its present configurstion during the last
few thousand years. Thé'present stability of the coast (33,44
depends not only upén massive seawalls and-groins, backed along
Guardhouse Point by riprap revetment, but also upon naturally occur-
‘ring boulders.

Relics of past efforts to 6ufb erosion take the form of aben-
doned and washed out sections of seawall 50 ft. seaward of the
present structure., Beaches along this stretch are scanty and
ephemeral; sand supﬁly is either small or passes rapidly by the area.

The marsh just east of Fenwick is of unknown thickness. At
the Sound shore it outcrops on the seaward side of thé sand barrier

" which has moved northward over its surface. Similar to relsted
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beach structures in Connecticut and Rhode Island, the berm has
beén sdbjéct to overwash snd rapid retreat during storms (2¢) but
in the near future overall recession of this shore should not
exceed that of the adjacent shoreline, which is stable.

The shoreline south of Lyﬁde Point has been strdngly influenéed
by the construction of the Saybrook Jetties. In 1851 the shoreline
followed the road and line of cottages extending SW from Lynde
Point (%%). The present shoreline has apparently reached equili-
brivm in the modified energy-~sand supply regime, since it has nét
changed much in recent years (#8#). The alteration in configuration
oceurred quite dramatically, however, involving progradation rates
of 10-20 ft. per year for a net accretion of up to 800-200 ft.

The west shore of the Connec£icut River has shown no detecﬁable
changes in recent years (44) with the gxception of those due to
artificial filling at Sasybrock Point, The marsh peat north of North
Cove is relatively thin but overlies up to 30 ft. of muddy sediment (4),
The presence of boulders between the marsh and the River channel, if
they are natursl, suggests that the marsh occcupies a basin separate
from the channel. Peat deposits underlying the muddy sediment (4)
are evidence that such a basin could never have been a closed teopo-
graphic form. |

Great Island, on the east side of the River, is one of Bloom's
detailed study areas (6). He indicates that vertical sceretion
averaged 3 mmfpef yr. desﬁite a scoured appearance to the marsh sur-
face, The NW edge of the marsh was receding at a raté of about 1 ft./yr.

during the early 1960's.



L8

Griswold'ﬁbint is a compoupd recurvéd gpit and as such is
guickly identified aéra structure likely to be-undergoing changé.
The sheore west from White Sands Beach, & Criticsal Erosion Aréa
(2§), has shown both erosion and accretion of measursble amounts
during the past 12 years (#3). The end of the spit has been ex-
tended 400-600 f£t., with s resulting incréase in beaﬁh area, Thé
backshore stability west of the center of the spit has allowed
growth of vegetation including terrestrial plants, At thé éxtrémé
end of the spif, recent structure shows that thé influéncé of flow
in the Back River had becomé appréciable and futuré'northward
moveﬁent of the spit end will probably increasé erosioh of thé.'
nearby marsh. |

Material for growth of the spit has come at least pgrtially
from erosion of the énd mbrainé near Whité Sands Béach. Thé‘
western "point™, shown in the 10 ft. contour, has recéntly-beén
protected by riprap but thé eastern oné is efoding at an appréciablé '
rate. Slump blocks containipg top soll and living turf lie. at th.é
foot of a steep 6-8 ft;'cliff; the 5each in front 1s narrow and con-
sists of gravel and pebble lag deposit. .Néarby, the exposuié of
two soil profiles separated by cross beddéd beach déposits is evi-
Qenée of backshore deposition by ancient storms.

\ The berm crossing the small marsh to the east has been very
recently overtopped and landward movement of the barrier seems to be
progressing relatively fapidly along with the recession of adjaeent‘-
shoreline (cfaéf). The high aesthetic value of Griswold Point in

its "wild" condition would seem to Justify extreme caution in attempts

.
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to stabilize it, and would perhaps favor periodic returning of sand
from the Point if control measures are—hecessary.

‘The angular form of the shore at White Sands Beacﬁ résu}ts from
westward littoral drift against an overtopping groin. The beach was
nourished in 1957 and 1966 with 37,000 and 1%,000 cu. yds. of sand,
respectively (/9), much of which has probsbly gone into extension of
Griswold Point. Sand retained behind recently constructed groins
forms a shoreline which haslfotated'several degrees counterclock-
wise from the trend of the adjacent shoreline (/9) and Jdemonstrates
that the natural orientation favors westward littoral drift.

The streamlined hill east of White Sands Beach represents the
first of several +ill deposits to the east which are separated by
marsh d%posits but connected at the immediate shoreline by barrier
spits whECh overly the pé&t. None of this shoreline has shown
greét change in recent years (£3%) although its history has predomi -~
nently been one of recession ( /,26,31). Dense residential dévélop—
ment of sand barriers overlying thick pest deposits, such as at
Hawk's Nest Beach vhich could rest on 23 feet of peat and mud (4% )
again raises the question of whether local subsidence may account
for the reported shoreline transgression. -~

The coastline here is protected by nearly continuous seawalls
aﬁﬂ small groins which in places show several generations §f improve—
ment and enlargemenés. Some of the brooks and creeks crossing the
beaches are stebilized in culverts. The shore at Point 0'Woods had
not changed apprecisbly in almost a century according to the BEB

(32), but McCsbe (/7)} relates a problem of overtopping which
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resulted in loss of sand to the marsh in back. In 1965 the beach

received 24,000 cu. yds. of sand and a stone revetment to raise the

berm.

THE NIANTIC QUADRANGLE

General

The Niantic Quadrangle coast is characterized by aﬁ abundance
of bedrock exposures; a large-scale irregularity resulting from
elongated £il1) or till-covered hills; and beaches whiéh front on
rélatively shallow marshes, Bedréck accounts maxerially for about
S miles of the shoreline but indirectlj is responsible for much of
the small'scale configuration. Most of the 6 miles of beach oécurs
as arcaﬁe barriers or tombolos‘stretching between rock headlands or
to bedrqcﬁ islands. fhe Qoughly 9 miles of peat shoréliné lies in
Rocky Neck State Park and the Pataguanset estuary. Where, for
unknown reasons, marsh has not developed, the shore of shelteréd
waters consists largely of outwash., Rleven miles of shoreline in

the Niantic River and Jordan Cove fall in this category. Till msakes

up about 5 miles of the immediate shoreline.

‘Discugsion
N\ ‘
The beach between Land's End and Giant's Neck has & history of

both accretion and erosion during the past century;(3l) but the
vestern end is fixed by the adjacent railroad embankment. Dunes

along part of the backshore reflect a relative gbundance of sand.
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At the extreme east end erosion of the beach and dunes for a |
distance.of about 50 ft, behind the rémains of an old timbef wall
would suggest recession of the shore.

The marshes of the Pataguanset River are indicated to have.
eroded as much as 10 ft./yr. for more than a decade by the photo-
revised map (£Z). Quantitatively this seems unreasonsble for a
sheltered area where artificlal alterations are not evident, and
may represent mapping error. Further evidence\td-suppo?t this
explanation is.that the bedrock cuterop on the west shore, north
of Watt's Island, is included in the eroded part of the shore--sig-
nificant erosion of bedrock in 12 years is most unlikely. Some loss
of peat is reasonable, however, as the marsh edge in placés is sub-
Jected to considerable pedestrian traffic.

The marsh behind Watt's Island consists of about 5 ft. of peat
direcfly-overlying sand (4)., It is shown someﬁhat énlargéd on thé
photorevised map (£2).

Black Point Beach.is a tonbolo backed by vegetated dunes. .It
has shown accretion prior to 1883 and no change since (32,42), The
beach and the marsh behind it are prcbably contemporanéous units,

The exposéd shore of Black Peint consists of till, Despité re-
ports of severe erosion (2£) the continuity of features above and
below sea level suggests it is a relatively resistant deposit. The
BEB reports no significant change since 1883 (32). Along the west
shore of Niantic Bay considerable effort has been expended to catch
the meager supply of northward drifting sand behind short groins

with little success., Boulders and cobbles line most of the shore.
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Attawan Beach to the north is reported to-have receded 50-100 £f£. in
the century prior to 1950 (3Z). The end of the beacﬂ near Pond Point
has retreated more than 100 ft. in the past 12 years (#Z4) and at
present consists of a thin,.irregplar sand lens resting on a brﬁad
cobble pavement. It is possible that the collective effect of the
groins to the south has reduced the sand supply which, however, could
never have been great.

Ai Crescent Park slight a&cretion has occurred behind a bresk-
water and groin complex 3 and some artificiasl filling has added
to the shéreline.

At the head of Niantic Bay the shoreline is controlled by the
railroad bed and highway which cross The Bar, a pre-éxisting spit,
Recent changes within Niantic River result froﬁ residéntial seawall
construcfion {S8aunder's Point) and commerc;al developmént Just north
of The Bar and at the.gut @ﬁZ). On the east shoré récéssion is indi-
_cated gt the tied outwash island south of The Bar and in outwash just
north of Bay Point, although the beach to the east of Bay Point has
" shown accretion 7).

Millstone Point is the site of industrial activities and con-
struction there has modified the adjacent shoreliné through artificial
filling and placement of-ripraﬁ. )

\ The mersh-beach island in Jordan Cove owes its triangular shape,
in part, to.bulkheads which extend along both sides of the back. The
spit extending from the west end has enlarged considerably northward

and eastward since 1958 whilé.recessidn of about 100 ft. along the

beach front is indicated (41). At Pleasure Beach, filling associated
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with enlargement of a parking area has modified the shoreline and
reduced the siéé of the lagoon. New groins and seawalls just to
the north account fof changes there (41), The beach and dune de-
posits at White Point are spparently relatively stable.
Accretion of sand behind new groins at Seaside Point indicate

littoral drift there is eastward.

NEW LONDON QUADRANGLE

General

The 8 miiés of beach on the bonnéctiéut shore of the New London
Quadrangle occurs as arched barriers or tombolps between rocky
headlands or eitéﬁding to bedrock or tili islands. Bedrock accoumts
directly for 3.5 miles of shoreline. Almost a quarter of the shore-
line consists of till (9.8 miles) more than f§r any other quadrangle
in the study area., Artificiel fill is-common in the Thames River
in sssociation with commercial and industrial dévelopment (the study
afea éxtends north.to_the Gold Star Memorial Bridge). Peat shore-
line occurs in shelteréd aréas écrOSS'thé quadranglé; 6utwash de-
posits, also limited to sheltered areas, occur primarily along the

Pogquonock River and Palmer Cove,

Discussion

The shore in front of Goshen Cove consists of a dune backed
barrier spit which lies in front of, and probably over, a relatively
thin mersh deposit. The inlet is not artificiall& confined and

within limits displays the mobility typical of such features. The



AR
“ o o’ ; \}ff}/’lt 2t
e L. ‘Qom-v_'/ ‘
. P
- - . "
NN .q"
o NN
; n- ‘.
. -t —
4w
P Vo
e ,-/ v
= Ml AN '
- Ry L 1
N e .
Prid —— \l\_;: - '. l!:-
* I
Y ] &
bt A :
e N SRR
) ’ U"’Q.l ! ‘:1' l|
- . 1l |\
% ‘ .'6 ,', ||.=".! -
! ~ . b r Vol
N B N y -1{."(" ot Anie” '|“1,
‘. Qm - o P e i L
e T gl R
ARTTL I | ‘\‘ N o (R NEW LONPON 1‘ \ |
= - L & + . H
ERP O A e - 7 AN marpe L4}
- . - e » 1!
. v
it
14y
14y
R
|".. \“
]
Vi
Y
'I‘ \l
P 1)
i
poa

\
Nl
‘l . _{;\\ i
f e -] i
& l-_:':‘_;-;::- HJ-r.v'.“ - "-'“a:ifu'l{':. ‘r" :;{
4 4 ) -
» ‘| % Vo Aemre
Ve :
1|
'
R
1 . .
» H ‘ I‘ Ledge 22 L RN
[
t . .
\ 14 LI B
! T
\ ! 3 i N N
» I RS T
' L B Lombin beifee g
..... 1 . L g
Il E J‘.‘\ui ere
N \.| :

FEN
‘:. l.“l‘il ‘.i"‘\\"\'} \’.\_ .\
L
1

‘\S’{ L, E;) /

- /
H »
5

I

Figure 15. New London (/3).
. PRI

Reproduced for review purposes,



56

e
i

inflection in the marsh to the‘rear may loéate the position of
former iniet £0 the west. Recession of-thé cénter of the beach
shown on the photorevised map (4/) mey actually represent the
.winter beach phasé of an annual c¢yecle, which would bé expected
to be accentuatéd fér an exposed beach. A mincr riprap groin
presently lies nearly'submérgéa in the beach.

With westward progréssion.towar& Goshén Point the beach bénl
comes thinner and cébblés_and boulders prominent. The dune de-— |
posit landward shows evidencé of managémént. Howéver, recent
storms have cut a low ¢liff into its facé. Goshén Point is pro-
tected by a 5edrock outerop and a field of'bouldérs which extends
in fiont of its éast and wést_flanké; Thé east side, consisting
of till, is also défénded by rip?ap ré#etmént which éontinués éast—
ward to and along the beach bérm where it i? mostly buriéd. This
coastal ségmént, in tﬁe vicinity of Harknéss-Mémorial State Park,

is aésthetically among the most atiractive in thé study aréa. The
section west of Goshen Point, qésignatéd a Critical Erosion Area
'(3?), should bé viewed in light of its ﬁn%qué gqualities when con-
trol measures aré désigned.

The tombolo and barriér spit to thé east of Goshen Point, also
a Critical Erésion Avea 37), are shown receded by fhe ﬁhotorévised
map (£7)} but this probably largely results from mapping érrors be-

: .
causé granite outcrops aré also shown as having eroded up to 100 ft.
in 12 yesrs. Thé spit at Océan Béﬁch has clearly extended, however,

end now projeéts westward over the small peat island. Erosion of

the marsh is probably associated with the change in the spit.



o7

Ocean Beach was the first aréa in Connécticut to receivé large
scale artificial nourishment. Uhrécorded amounts were placéd in
1940 to repair hurricane damagé and heiooo cu; yds; was placéd again
in 1965 (19). Rédistribution of this sand probably accounts for
growth of thé spit, |

Most of the shoreline changes in the Thamés_Rivér result from
man;made structures. However, the cuspate beach in front of
Mitchell Park appears to have moved naturally about 100 ft. north-
ward, without change in form (£/).

Map error probably accounts for some of the changes near
Eastern Point where bedrock outcrops (e.g., Hobbs Island) are shown
moved on the photorevised map {#/), although some straightening of
the shoreline may have resulted from artificial filling.  Shenne-
cossett Beach has a reported history of recession (30,26 up through

|
recent'&ears (£/} although filling of the lagoon behind it has been
largely artificial and not from beach loss (ef./3). The present
level of management there mekes permanent recession of the beach
seem unlikely even if sand is lost. |

MAlong the east side of Jupiter Point, small natural losses of
t111 oceur alongside artificial alterations. Changes in the outwash
and peat in the vieinity of Trumbuil Airport (4£/) require both
aceretion and erosion. |

\ Bushy Point Beach, a tombclo connecting Rluff Point to Bushy
Island has aAhistor§ which suggests instability. The absence of
vegetation in 1929 (2¢) suggests sand movement then and BEB maps

indicate recession since 1846 by more than 150 ft. The photorevised
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map (#/) shows 50-100 ft. northward movement of the tombolo and
breéching of the western end to discomnect it from Rushy Island.
Whether the mean high water line is accurﬁtely.delineated on this
map is unknown, but at low water a prominent "tombolo" still
extends to Bushy Island. This end of the beach was breached in
1938 (39) and probably by every historical storm before or since.
A miﬁor effort has been madé to fortify the low section of the |
bar near Bushy Island with rocks. The area, a State park, and
designated a Critical Erosion Area (3%), might benefit from sand.
placement and_dune management .

in Mumford Cové, thé récurved spit on the east shore is in-
dicated to.have moved soﬁth 50-100 ft.; the lagoon farther SW is
shown somewhat diminished in size 4.

The formation of the double tombolos at Groton Long Point
(2¢) presents an interesting question in coastal geology. The
'bea;hes have been ﬁeavily developed residentially for several
decades and the "low dunes fixed ﬁith beach grass" (26) are long
gone. Efforts at stabilization, consistihg‘mainly of seawall
construction have been successful on the tombolos (32). About‘
70 £t, of recent recession is indicated in the central section of
the southern tombolo 04/) but this is considered %o be within the
limits of map error and cyclical beach processes., A new lagoon
tg the west of the northern tombolo appears on the photorevised
map (4/) but does not exist at present—;the older map is considered
mofe accurate in‘this regard.

The west shore of Palmer Cove, consisting of bouldery till and
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designated a Critical FErosion Area (3¢) contains several groins
which increase_%n effectiveness toward thé north. The outwash
shore near the east gnd of the highway bridge has undérgone
recent minor ercsion which threatens to topple a tree. Acpré~

tion in the vicinity results from construection of a parking area.

MYSTIC QUADRANGLE

General

The Mystic Quadrangle resémbles Branford and-wéstérn Guilford
Quadrangles in the gréat irrégularity of its mainlend coast and
abundancé of bédrock outerops. The abundance of émail marsh.dé-
posits in shéltéred areas is also here, accounting for 23 miles of
shoreline. A 1argé fraction of the 12,6 miles of beach shoreline
cceurs on Sandy Polnt and Napatree Beach, thé rémaindér consisting
of small inaccéssible pockets, tombolos and barriér spits. Outwaéh
shoreliné is common (about 11 milés) along backwaters across the
quadranglé wheré, strangely, marsh has not dévéloped. The présénce
of thé railroad bed with its immovablie tressels is pérhaps most
conspicuous in this guadrangle. TIn addition to restricting ciréula—
tion, many coves and estuaries which would otherwise be suitable for
merina development and associated recreational use are thus diminished
in potential. The sheltér offered by Fisher's Island diminishes wave

enérgy along the coast but has not prevented drastic hurricene damage,

Discussion

The shore of Noank has a long history of modification for boat
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yards, commerciel and residential development. Modern plers and
groins are interspersed with decrepid structufes of considerable
antiguity. Sixpenny Island, to the north, is a marsh island which
overlies 1k ft, of peat and mud representing sbout 3,000 years of
deposition (A%). Its exposure and irregular banks would suggest
rapid erosion but this has not been detectable {#7). Beebe Cove
and Spence Point, like Noank, are protected by old walls and riprap
which have prevented natural changes with the possible exception of
some enlargement of the mershes {(#7),

The intensely managed Mystic River shore shows many altera-
tions in recent years with the expansion of dock facilities.
Similarly, Murphy Point to the east has bgen srtificially filled
and modified. |

The shoreline of Mason Island shows only minor changes on the
photorevised map (%%ﬁlwhich can be attributed to boatyard construc-
tiqn (SE of Pine Point) and new boat-tending facilities elsewhere.
Somé.of the changes, implying bedrock récéssion, probably résult
from map error. Most of the shoreline remains unchanged including
the cuspate béach at Clam Point which was identifiéd as‘an area
experiencing rapid erosion in 1929 (24). Marsh,dépbsits have
_ exténded outward NE of Mason Point and along & séction of the east
shore of thé Island. ©Small scale beach improvemént éfforts havé
been concentrated slong this section (37).

The peninsula NE of Andrew's Island, called Latimer Point, has
recéived sonme recent riprap protection. Minor changes in marsh

configuration also occur there. The small marsh and sand point
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to the west, north of'Lyddy Island,has shown some interesting

recent changes. The area is attributed with up to 300 ft. of reces-
sion since 1838 (32) which the seaward éutcrop of marsh beneath
beach would suggest is continuipg. However, since 1958 a vege-
tated barrier spit has formed across the cove while only minor
marsh erosion is evident. The freshwater and tidal flow seem to
have stopped spit growth leaving.a 20-30 £t, inlet. No new sand
sources are apparent but since recession has been possible mainly

at the west end of the shoreline the resulting natural rotation

of the beach could have caused an increased westward littoral drift.

The pocket beach at Lord!'s Point has not shown recent change
(£0) despite its reported history of recession (37), Erosion of a
small peat covered tombolo exténding toward a wreck on the east side
of Wampﬁassuck Neck might be explained in terms of detérioration_of
the Wreék; Artificial filling and construction explains changes on
the west and south sidés of Stonington Point.

Sandy Neck, a barrier island, has undérgone'the largest change‘
of any part of thé study area, Since 1958 its axis has rotated
gbout 20° counterclockwise and the island has "moved" north slightly,
glthough no great ehangé in'sizé has occurred. Exténsive develop-
ment of dunes, vegetated by grass, is limitéd to the northward end.'
014 maps show Sandy Point as a spit connéeted to Napatréé Point
' férming an "L" shaped configuration; BEB maps indicate northward
extensioﬁ of about i/2 mile since 1839 (37 ). The separation occur-

red during the 1938 hurricane and although it was predicted that the

breachway would close naturally (Z4) it has continued to enlarge
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since then. The photorevised map (40) shows the axis of the sand
spit from Napatree Point rotated clockwise and Napatree Beach moved

northward more than 100 ft,

WATCH HILI, QUADRANGLE

General

The study area ends at Watch Hill Point, sbout a mile from the
west boundary of the quadrangle. The Point marks the impingement of
the Charlestown end moraine on the shoreline énd séparates the
straight sahdy beachés'of Rhodé Island to‘thé éast from the irregular,
sand-poor coest of Connécticut to thé wést. Less than 8 milés of
shoréliné aré considéréd in this quadrangle of which all beach QCours
on Napa?ree Béach. Péat m&kés up sbout 40% of thé shoreline; most

resistanf features of the coast consist of +ill,

‘Piscussion

Barn Island marsh is oné of Bloom's stuﬁy aréas (& ). He describes
thé marsh as - sandy péat overiying bedrock or glacial till. Sédimen—
tation averaged 1 mm/yr,, and no erosion of the marsh edgé could be
determined over I years by detailed surveys of a relatively exﬁosed
peninsula,
\ Pawcatuck Point consists of till and has been stable for many
vears, Watch Hill Point is protected by substantial wells and
boulder deposits which protect it from all but the most severe

storms, which have caused severe erosion there (22,37).
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CONCLUSIOES

‘Most shoreline changes over recent historical times are of

the same general magnitude as map error at the 1:24,000 scale,

and cannot be delineated with confidence,

Greatest recent changes in shoreline seem to be associated with
beach and peat deposits which meke up the only large shoreline

segments not artifieially cbntained behind seawalls,

Quantitative assessments of shoreline erosion cannot confidently
be based on field spot checks; methcdical detailed surveys

are needed.

Man-made modifications account for conspicuous and appreciable

shoreline changes.

Improvement of existing and forthcoming surficisal geology maps
of the coast will require mapping at a considerably larger scale
with sttention to man-made shoreline structures and filling

activities,
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